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1
THIN FILM TRANSISTOR ARRAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a divisional of U.S. patent application
Ser. No. 13/615,210, filed on Sep. 13, 2012, and claims pri-
ority from and the benefit of Korean Patent Application No.
10-2011-0095209, filed on Sep. 21, 2011, each of which is
hereby incorporated by reference for all purposes as if fully
set forth herein.

BACKGROUND

1. Field

Exemplary embodiments of the present invention relate to
a thin film transistor array panel.

2. Discussion of the Background

Among display panels, a liquid crystal display (“LCD”) is
one type of flat panel display that is currently being widely
used, and includes two display panels in which field generat-
ing electrodes, such as a pixel electrode and a common elec-
trode, etc., are formed, and a liquid crystal layer is disposed
therebetween. The LCD displays images by applying volt-
ages to the field-generating electrodes to generate an electric
field in the liquid crystal (“LC”) layer that determines the
orientations of L.LC molecules therein to adjust the polariza-
tion of incident light. In the liquid crystal display, the pixel
electrode and the common electrode generating an electric
field to the liquid crystal layer may be formed on a thin film
transistor array panel.

On the other hand, a chip-on-glass type directly mounting
a data driving circuit to apply a data voltage to the field
generating electrode of the liquid crystal display on the thin
film transistor array panel has been proposed. When directly
mounting the data driving circuit on the thin film transistor
array panel through the chip-on-glass type, a driver connec-
tion line to connect a data pad unit of a data line and the data
driving circuit may be formed of a gate wire or a data wire.

When forming the driver connection line of the gate wire,
the driver connection line may be narrowly formed such that
an area of a non-display area may be reduced. However, a
thickness of a layer formed on the gate wire is correspond-
ingly increased such that the connection with the driving
circuit chip becomes difficult. Also, when forming the driver
connection line of the data wire, the thickness of the layer
formed on the data wire is small such that the connection with
the driving circuit chip is easy. However, it is difficult to
narrowly form the driver connection line such that the area of
the non-display area is increased. However, a contact hole
exposing the driver connection line is covered only by a
connecting member made of a transparent conductor, and is
therefore subject to corrosion.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present invention provide a
thin film transistor array panel including a driver connection
line for easy connection with a driving circuit chip while
reducing an area of a non-display area of the chip.
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Additional features of the invention will be set forth in the
description which follows, and in part will be apparent from
the description, or may be learned by practice of the inven-
tion.

An exemplary embodiment of the invention discloses a thin
film transistor array panel including: a substrate having a
display area and a peripheral area of the display area; a gate
line disposed in the display area of the substrate; a driver
connection line disposed in the peripheral area of the sub-
strate; a gate insulating layer disposed on the gate line and the
driver connection line; a data line disposed on the gate insu-
lating layer and disposed in the display area of the substrate;
a driving pad disposed on the gate insulating layer and dis-
posed in the peripheral area of the substrate; a first insulating
layer disposed on the data line and the driving pad; a first field
generating electrode disposed on the first insulating layer and
disposed in the display area of the substrate; a connecting
member disposed on the first insulating layer and disposed in
the peripheral area of the substrate; a second insulating layer
disposed on the first field generating electrode and the con-
necting member; a second field generating electrode disposed
onthe second insulating layer and disposed in the display area
of'the substrate; and a dummy electrode layer disposed on the
second insulating layer and disposed in the peripheral area of
the substrate. The gate line and the driver connection line are
formed of the same layer material, the data line and the
driving pad are formed of the same layer material, the first
field generating electrode and the connecting member are
formed of the same layer material, and the second field gen-
erating electrode and the dummy electrode layer are formed
of the same layer material.

The first insulating layer and the second insulating layer
have a first contact hole exposing the driving pad, the gate
insulating layer, the first insulating layer, and the second
insulating layer have a second contact hole exposing the
driver connection line, and the connecting member covers the
first contact hole and the second contact hole.

A portion of the second insulating layer and the dummy
electrode layer may be disposed on the second contact hole.

A bump may be disposed on the first contact hole.

A portion of the driver connection line may be disposed
under the driving pad and they overlap each other.

The first insulating layer may include an organic insulator
and a surface thereof is flat.

One of the first field generating electrode and the second
field generating electrode may have a plate shape, and the
other may include a branch electrode.

An exemplary embodiment of the present invention also
discloses a thin film transistor array panel including: a sub-
strate having a display area and a peripheral area of the
display area; a gate line disposed in the display area of the
substrate; a driver connection line disposed in the peripheral
area of the substrate; a gate insulating layer disposed on the
gate line and the driver connection line; a data line disposed
on the gate insulating layer and disposed in the display area of
the substrate; a plurality of driving pads disposed on the gate
insulating layer in the peripheral area of the substrate; a first
insulating layer disposed on the data line and the driving pad;
a second insulating layer disposed on the first insulating layer
in the display area of the substrate; a first field generating
electrode disposed on the second insulating layer in the dis-
play area of the substrate; a third insulating layer disposed on
the substrate on the first field generating electrode; a second
field generating electrode disposed on the third insulating
layer in the display area of the substrate; and a first connecting
member disposed on the third insulating layer and covering
the plurality of driving pads. The gate line and the driver
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connection lines are formed with the same layer material, the
data line and the driving pad are formed with the same layer
material, and the second field generating electrode and the
first connecting member are formed with the same layer
material.

An output line respectively extending from a plurality of
driving pads may be further included, the first insulating layer
and the third insulating layer may have a first contact hole
exposing the driving pad and a second contact hole exposing
the output line, the gate insulating layer, the first insulating
layer, and the second insulating layer may have a third contact
hole exposing the driver connection lines, and a second con-
necting member covering the second contact hole and the
third contact hole may be further included, wherein the sec-
ond connecting member may be formed with the same layer
as the second field generating electrode.

Among a plurality of driving pads, two neighboring driving
pads may be separated from each other in a vertical direction.

Among a plurality of driving pads, the output line may be
disposed between two adjacent driving pads disposed on the
same line in the horizontal direction.

A bump may be disposed on the first contact hole.

A portion of the driver connection lines may be disposed to
be overlapped by the driving pad.

The second insulating layer may include an organic insu-
lator and has a flat surface.

The second insulating layer may not be disposed in the
peripheral area.

As described above, the thin film transistor array panel
according to an exemplary embodiment of the present inven-
tion forms the driver connection line with the gate wire such
that the driver connection line may be narrowly formed and
the area of the non-display area may be reduced, the connec-
tion along with the driving circuit chip is formed with a dual
layer of the gate wire and the data wire such that the driving
circuit chip may be stably connected, and the upper portion of
the driver connection line is covered and protected by the
interlayer insulating layer and two electrode layers that over-
lap to each other via the interlayer insulating layer such that
the corrosion of the driver connection line exposed by the
contact hole may be prevented

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention, and together with the descrip-
tion serve to explain the principles of the invention.

FIG. 1 is a layout view of a thin film transistor array panel
according to a first exemplary embodiment of the present
invention.

FIG. 2 is a layout view of one pixel of a display area of a
thin film transistor array panel according to the first exem-
plary embodiment of the present invention.

FIG. 3 is a cross-sectional view of the thin film transistor
array panel taken along the line III-11I of FIG. 2.

FIG. 4 is a layout view of a portion of a peripheral area and
a driving region of a thin film transistor array panel according
to the first exemplary embodiment of the present invention.

FIG. 5 is a cross-sectional view of the thin film transistor
array panel taken along the line V-V' of FIG. 4.
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FIG. 6 is a layout view of one pixel of a display area of a
thin film transistor array panel according to a second exem-
plary embodiment of the present invention.

FIG. 7 is a cross-sectional view of the thin film transistor
array panel taken along the line VII-VII of FIG. 6.

FIG. 8 is a layout view of a portion of a peripheral area and
adriving region of a thin film transistor array panel according
to a third exemplary embodiment of the present invention.

FIG. 9 is a cross-sectional view of the thin film transistor
array panel taken along the line IX-IX' of FIG. 8.

FIG. 10 s a layout view of a thin film transistor array panel
according to a fourth exemplary embodiment of the present
invention.

FIG. 11 is a layout view of one pixel in a display area of a
thin film transistor array panel according to the fourth exem-
plary embodiment of the present invention.

FIG. 12 is a cross-sectional view of the thin film transistor
array panel of FIG. 11 taken along the line XII-XII.

FIG. 13 is a cross-sectional view of the thin film transistor
array panel of FIG. 10 taken along the line XIII-XIIT'.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The invention is described more fully hereinafter with ref-
erenceto the accompanying drawings, in which embodiments
of'the invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure is
thorough, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the size and relative
sizes of layers and regions may be exaggerated for clarity
Like reference numerals in the drawings denote like ele-
ments.

It will be understood that when an element such as a layer,
film, region, or substrate is referred to as being “on” another
element, it can be directly on the other element or intervening
elements may also be present. In contrast, when an element is
referred to as being “directly on” another element, there are
no intervening elements present. [t will be understood that for
the purposes of this disclosure, “at least one of X, Y, and 72
can be construed as X only, Y only, Z only, or any combination
of two or more items X, Y, and Z (e.g., XYZ, XYY, YZ, 727).

First, a thin film transistor array panel according to an
exemplary embodiment of the present invention will be
described with reference to FIG. 1. FIG. 1 is a layout view of
a thin film transistor array panel according to an exemplary
embodiment of the present invention.

Referring to FIG. 1, a thin film transistor array panel
according to an exemplary embodiment of the present inven-
tion includes a plurality of pixels PX and includes a display
area 10 to display images, a peripheral area 20 arranged at the
periphery of the display area 10, and a driving region 30
disposed near the peripheral area 20. A driving circuit chip 40
is disposed in the driving region 30, and a driver connection
unit 50 which connects a signal line disposed in the display
area 10 and the driving circuit chip 40 of the driving region 30
is disposed in the peripheral area 20.

Referring to the enlarged view of a portion of the peripheral
area 20 and the driving region 30, a plurality of driver con-
nection lines 123 are disposed in the driver connection unit
50. A first driving input pad 50a and a first driving output pad
504 are disposed in the driving region 30. An end of the driver
connection line 123 forms the first driving input pad 50a. A
first driver contact hole 181a is formed to expose the first
driving output pad 505, and a second driver contact hole 1815
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is formed to expose the first driving input pad 50a. The first
driving output pad 505 and the first driving input pad 504 that
are respectively exposed through the first driver contact hole
1814 and the second driver contact hole 1815 are connected
by a connecting member 91. The first driving output pad 505
is connected to the driving circuit chip 40 through a bump
(shown later).

If'a driving signal is output from the driving circuit chip 40
to the first driving output pad 505, the output driving signal is
transmitted to the first driving input pad 50a connected to the
first driving output pad 505 through the connecting member
91. The driving signal input to the first driving input pad 50a
is transmitted through the driver connection line 123, thereby
being transmitted to the signal line of the pixel PX.

Next, a thin film transistor array panel according to an
exemplary embodiment of the present invention will be
described with reference to F1G. 4 and FIG. 5 as well as FIG.
2 and FIG. 3. FIG. 2 is a layout view of one pixel of a display
area of a thin film transistor array panel according to an
exemplary embodiment of the present invention, and FI1G. 3 is
a cross-sectional view of the thin film transistor array panel
taken along the line III-IIT of FIG. 2. FIG. 4 is a layout view
of'a portion of a peripheral area and a driving region of a thin
film transistor array panel according to an exemplary embodi-
ment of the present invention, and FIG. 5 is a cross-sectional
view of the thin film transistor array panel taken along the line
V-V' of FIG. 4.

First, a display area of a thin film transistor array panel
according to an exemplary embodiment of the present inven-
tion will be described with reference to FIG. 2 and FIG. 3.

Referring to FIG. 2 and FIG. 3, a plurality of gate conduc-
tors including a plurality of gate lines 121 and a plurality of
common voltage lines 125 are formed on an insulation sub-
strate 110.

The gate lines 121 transmit gate signals and substantially
extend in a transverse direction. Each gate line 121 includes a
plurality of gate electrodes 124.

The common voltage line 125 may transfer a predeter-
mined voltage such as common voltage Vcom, may extend
substantially in a transverse direction, and may be substan-
tially parallel with the gate line 121. Fach common voltage
line 125 may include a plurality of extensions 126.

A gate insulating layer 140 is formed on the gate conduc-
tors 121 and 125. The gate insulating layer 140 may be made
of'an inorganic insulating material, or the like, such as silicon
nitride (SiNx), silicon oxide (SiOx), or the like.

A plurality of semiconductors 151 including a plurality of
projections 154 are formed on the gate insulating layer 140.
Ohmic contacts 161 may be disposed on the semiconductors
151, but the ohmic contacts may be omitted.

A data conductor including a plurality of data lines 171 and
a plurality of drain electrodes 175 is formed on the ohmic
contacts.

The data line 171 transmits data signals and substantially
extends in a longitudinal direction to intersect the gate lines
121 and the common voltage lines 125. Each data line 171
includes a plurality of source electrodes 173 extending
toward the gate electrode 124.

The drain electrode 175 includes a bar-type end facing the
source electrode 173 with respect to the gate electrode 124
and the other end having a wide area.

The gate electrode 124, the source electrode 173, and the
drain electrode 175 form a thin film transistor TFT as a
switching element along with the exposed portions of the
projections 154 of the semiconductor 151. The semiconduc-
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tor 151 may have substantially the same plane as the data line
171 and the drain electrode 175 except for the channel of the
thin film transistor.

A first passivation layer 180x is positioned on the data
conductors 171 and 175 and the exposed portions of the
projections 154, and the first passivation layer 180x may be
made of an organic insulating material or an inorganic insu-
lating material.

A second passivation layer 180y is positioned on the first
passivation layer 180x. The second passivation layer 180y
includes an organic material and may be formed on the whole
surface of the substrate 110 while covering the data lines 171.
The surface of the second passivation layer 180y may be
substantially flat.

The first passivation layer 180x and the second passivation
layer 180y have a first contact hole 181 exposing a portion of
the drain electrode 175.

A plurality of pixel electrodes 191 are positioned on the
second passivation layer 180y. Each pixel electrode 191 may
have a plane shape filling most of the region enclosed by the
gate line 121 and the data line 171. The entire shape of the
pixel electrode 191 may be a polygon having edges substan-
tially parallel to the gate line 121 and the data line 171 and
both lower edges where the thin film transistor is positioned
may be chamfered, however it is not limited thereto. The pixel
electrode 191 may be made of a transparent conductive mate-
rial such as ITO or IZO. The pixel electrode 191 receives a
data voltage from the drain electrode 175, which is connected
to the pixel electrode 191 via the first contact hole 181.

A third passivation layer 180z is formed on the pixel elec-
trode 191. The third passivation layer 180z may be made of an
inorganic insulator or an organic insulator. The third passiva-
tion layer 180z, the second passivation layer 180y, the first
passivation layer 180x, and the gate insulating layer 140 have
a plurality of second contact holes 182 exposing a portion of
the common voltage line 125 (e.g., a portion of the extension
126).

A plurality of common electrodes 131 are formed on the
third passivation layer 180z. The common electrodes 131
may be made of the transparent conductive material such as
ITO or I1Z0.

Each common electrode 131 includes a pair of longitudinal
portions 135 covering the data line 171, a plurality of branch
electrodes 133 positioned between two longitudinal portions
135 and separated from each other, and a lower transverse
portion 1324 and an upper transverse portion 1325 connect-
ing ends of a plurality of branch electrodes 133. The longitu-
dinal portion 135 is substantially parallel to the data line 171
and overlaps the data line 171 while covering it. The lower
and upper transverse portions 132a and 1325 are substantially
parallel to the gate line 121. A plurality of branch electrodes
133 are substantially parallel to each other and form an
oblique angle with respect to the extending direction of the
gate line 121, and the oblique angle may be more than 45
degrees. The branch electrode 133 at the upper side and the
branch electrode 133 at the lower side may be inversely
symmetrical with respect to an imaginary transverse center
line of the common electrode 131. The neighboring common
electrodes 131 are connected to each other while sharing one
longitudinal portion 135. The common electrode 131 receives
avoltage such as a common voltage Vcom from the common
voltage line 125 through the second contact hole 182. The
common electrode 131 according to an exemplary embodi-
ment of the present invention overlaps the pixel electrode 191.
Particularly, at least two neighboring branch electrodes 133
of'the common electrode 131 overlap one pixel electrode 191
having a plane shape.
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Next, a portion of the peripheral area and the driving region
of the thin film transistor array panel according to an exem-
plary embodiment of the present invention will be described
with reference to FIG. 4 and FIG. 5.

Referring to FIG. 4 and FIG. 5, a plurality of driver con-
nection lines 123 are formed on the insulation substrate 110.
The driver connection lines 123 may be made of the gate
conductor material. The end of the driver connection line 123
forms the first driving input pad 50a.

The gate insulating layer 140 is formed on the driver con-
nection line 123. The first driving output pad 5054 is formed on
the gate insulating layer 140. A portion of the driver connec-
tion line 123 is extended and disposed under the first driving
output pad 505. The first driving output pad 504 includes a
first layer 150, which may be formed with the same layer
material as the semiconductor 151 of the display area, a
second layer 160, which may be formed with the same layer
material as the ohmic contact of the display area, and a third
layer 170, which may be made of the data conductor material
of the display area. The second layer 160 may be omitted.

The first passivation layer 180x is formed on the first driv-
ing output pad 505 and the gate insulating layer 140. The
second passivation layer 180y is positioned on the first pas-
sivation layer 180x. The first passivation layer 180x and the
second passivation layer 180y have the first driver contact
hole 181a exposing the first driving output pad 505, and the
first passivation layer 180, the second passivation layer 180y,
and the gate insulating layer 140 have the second driver
contact hole 1815 exposing the first driving input pad 50a of
the driver connection line 123. The first driving output pad
506 and the first driving input pad 50a, which are respectively
exposed through the first driver contact hole 1814 and the
second driver contact hole 1815, are connected by the con-
necting member 91.

The connecting member 91 may be formed with the same
layer material as the pixel electrode 191 of the display area.

A bump 61 is disposed on the connecting member 91
disposed at the position corresponding to the first driving
output pad 505. Through the bump 61, the driving circuit chip
40 and the first driving output pad 505 are electrically con-
nected to each other.

The third passivation layer 180z is disposed on the con-
necting member 91 disposed at the position corresponding to
the first driving input pad 50a, and a dummy electrode layer
92 formed with the same layer material as the common elec-
trode 131 is disposed on the third passivation layer 180z.

In the case of the thin film transistor array panel according
to the present exemplary embodiment, the first driving output
pad 505 where the driving signal is output from the driving
circuit chip 40 includes a layer made of the data conductor
material of the display area. Accordingly, compared with a
case of forming the first driving output pad 505 with the gate
conductor material, a depth of the first driver contact hole
181a exposing the first driving output pad 505 is not relatively
large. Also, the layer made of the gate conductor material is
disposed under the first driving output pad 506 made of the
data conductor material such that the depth of the first driver
contact hole 181a may be further reduced. Accordingly, the
interval between the driving circuit chip 40 and the first driv-
ing output pad 504 is small such that the connection using
bump 61 is easy. Also, in the case of the thin film transistor
array panel according to the present exemplary embodiment,
the driver connection line 123 connecting the driving circuit
chip 40 and the display area is formed with the gate conductor
material through one etch process such that the width may be
small compared with the driver connection line 123 being
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formed with the data conductor material, and thereby the
width of the peripheral area near the display area may be
reduced.

Also, in the case of the thin film transistor array panel
according to the present exemplary embodiment, the second
driver contact hole 1815 exposing the first driving input pad
504 as the end of the driver connection line 123 is covered and
protected by the third passivation layer 180z as the interlayer
insulating layer disposed between the pixel electrode 191 and
the common electrode 131; the dummy electrode layer 92
made with the same layer material as the common electrode
131; and the connecting member 91 made with the same layer
material as the pixel electrode 191. Thereby, corrosion of the
driver connection line 123 may be prevented.

Next, a thin film transistor array panel according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 8 and FIG. 9 as well as FIG.
6 and FIG. 7. FIG. 6 is a layout view of one pixel of a display
area of a thin film transistor array panel according to another
exemplary embodiment of the present invention, and FI1G. 7 is
a cross-sectional view of the thin film transistor array panel
taken along the line VII-VII of FIG. 6. FIG. 8 is a layout view
of'a portion of a peripheral area and a driving region of a thin
film transistor array panel according to an exemplary embodi-
ment of the present invention, and FIG. 9 is a cross-sectional
view of the thin film transistor array panel taken along the line
IX-IX' of FIG. 8.

First, a display area of a thin film transistor array panel
according to another exemplary embodiment of the present
invention will be described with reference to FIG. 6 and FIG.
7.

Referring to FIG. 6 and FIG. 7, the display area of the thin
film transistor array panel according to the present exemplary
embodiment is the same as most of the display area of the thin
film transistor array panel shown in FIG. 2 and FIG. 3. A
plurality of gate conductors including a plurality of gate lines
121 and a plurality of common voltage lines 125 are formed
on an insulation substrate 110.

A gate insulating layer 140 is formed on the gate conduc-
tors 121 and 125.

A plurality of semiconductors 151 including a plurality of
projections 154 are formed on the gate insulating layer 140.
An ohmic contact 161 may be disposed on the semiconductor
151, but the ohmic contact may be omitted.

A data conductor including a plurality of data lines 171 and
a plurality of drain electrodes 175 is formed on the ohmic
contact. In contrast to the thin film transistor array panel
according to the exemplary embodiment shown in FIG. 2 and
FIG. 3, the data line 171 of the thin film transistor array panel
according to the present exemplary embodiment is periodi-
cally bent, thereby forming an oblique angle by the extending
direction of the gate line 121. The oblique angle between the
data line 171 and the extending direction of the gate line 121
may be more than 45 degrees.

A gate electrode 124, the source electrode 173, and the
drain electrode 175 form the thin film transistor as the switch-
ing element along the exposed portion of the projections 154
of the semiconductor 151. The semiconductor 151 may have
almost the same plane shape as the data line 171 and the drain
electrode 175 except for the channel of the thin film transistor.

A first passivation layer 180x is positioned on the data
conductors 171 and 175 and the exposed portions of the
projections 154, and the first passivation layer 180x may be
made of the organic insulating material or the inorganic insu-
lating material.

A second passivation layer 180y is positioned on the first
passivation layer 180x. The second passivation layer 180y
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includes the organic material and covers the data line 171, and
may be formed on the entire surface of the substrate 110. The
surface of the second passivation layer 180y may be substan-
tially flat.

The first passivation layer 180x and the second passivation
layer 180y have a fourth contact hole 183 exposing a portion
of'the drain electrode 175, and the first passivation layer 180x,
the second passivation layer 180y and the gate insulating
layer 140 have a third contact hole 184 exposing a portion of
the common voltage line 125.

A common electrode 131 is formed on the second passiva-
tion layer 180y. The common electrode 131 is electrically
connected to the common voltage line 125 through the third
contact hole 184, thereby receiving the predetermined volt-
age such as the common voltage Vcom from the common
voltage line 125. The common electrode 131 has an opening
138 exposing a contact hole 183 described later. In the present
exemplary embodiment, the common electrode 131 may be
formed with a single plate on the entire surface of the sub-
strate 110.

A third passivation layer 180z is formed on the common
electrode 131, and a pixel electrode 191 is formed thereon.
The first passivation layer 180x, the second passivation layer
180y, and the third passivation layer 180z have a plurality of
fourth contact holes 183 exposing a portion of the drain
electrode 175, and the pixel electrode 191 is electrically con-
nected to the drain electrode 175 through the third contact
hole 184 and the fourth contact hole 183, thereby receiving
the data voltage. The pixel electrode 191 includes a plurality
of branch electrodes 193 substantially parallel to each other
and separated from each other, and lower and upper trans-
verse portions 192 connecting upper and lower ends of the
branch electrode 193. The branch electrodes 193 of the pixel
electrode 191 may be bent similarly to the data line 171.

The data voltage applied to the pixel electrode 191 and the
common voltage applied to the common electrode 131 gen-
erate an electric field to the liquid crystal layer.

Next, a peripheral area of a thin film transistor array panel
according to another exemplary embodiment of the present
invention will be described with reference to FIG. 8 and FIG.
9.

Referring to FIG. 8 and FIG. 9, the peripheral area and the
driving region of the thin film transistor array panel according
to the present exemplary embodiment is the same as most of
the display area of the thin film transistor array panel shown
in FIG. 4 and FIG. 5.

Referring to FIG. 8 and FIG. 9, a plurality of driver con-
nection lines 123 are formed on the insulation substrate 110.
The driver connection line 123 may be made of the gate
conductor material. The end of the driver connection line 123
forms a first driving input pad 50a.

The gate insulating layer 140 is formed on the driver con-
nection line 123. A first driving output pad 505 is formed on
the gate insulating layer 140. A portion of the driver connec-
tion line 123 is extended under the first driving output pad
504. The first driving output pad 505 includes a first layer 150,
which may be made with the same layer material as the
semiconductor 151 of the display area, a second layer 160,
which may be made with the same layer material as the ohmic
contact of the display area, and a third layer 170, which may
be made of the data conductor material of the display area.
Here, the second layer 160 may be omitted.

The first passivation layer 180x is disposed on the first
driving output pad 505 and the gate insulating layer 140. The
second passivation layer 180y is positioned on the first pas-
sivation layer 180x. The first passivation layer 180x and the
second passivation layer 180y have a first driver contact hole
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181a exposing the first driving output pad 505, and the first
passivation layer 180x, the second passivation layer 180y, and
the gate insulating layer 140 have a second driver contact hole
1815 exposing the first driving input pad 50a of the driver
connection line 123. The first driving output pad 505 and the
first driving input pad 50a, which are respectively exposed
through the first driver contact hole 181a¢ and the second
driver contact hole 1815 are connected by a connecting mem-
ber 91.

The connecting member 91 may be made with the same
layer as the common electrode 131 of the display area.

A bump 61 is disposed on the connecting member 91
disposed at the position corresponding to the first driving
output pad 505. Through the bump 61, the driving circuit chip
40 and the first driving output pad 505 are electrically con-
nected to each other.

The third passivation layer 180z is disposed on the con-
necting member 91 disposed at the position corresponding to
the first driving input pad 50a, and a dummy electrode layer
92 made with the same layer material as the pixel electrode
191 is disposed on the third passivation layer 180z.

In the case of the peripheral area of the thin film transistor
array panel according to the present exemplary embodiment,
differently from the peripheral area of the thin film transistor
array panel according to the exemplary embodiment shown in
FIG. 4 and FIG. 5, the connecting member 91 is made with the
same layer material as the common electrode 131, and the
dummy electrode layer 92 is made with the same layer mate-
rial as the pixel electrode 191.

In the case of the thin film transistor array panel according
to the present exemplary embodiment, the first driving output
pad 504 outputting the driving signal from the driving circuit
chip 40 includes the data conductor of the display area.
Accordingly, compared with the case of forming the first
driving output pad 506 with the gate conductor, the depth of
the first driver contact hole 181a exposing the first driving
output pad 505 is not large. Also, a layer made of the gate
conductor is disposed under the first driving output pad 505
made of the data conductor such that the depth of the first
driver contact hole 181a may be further decreased. Accord-
ingly, the interval between the driving circuit chip 40 and the
first driving output pad 504 is not large, and thereby the
connection using the bump 61 is easy. Also, in the case of the
thin film transistor array panel according to the present exem-
plary embodiment, the driver connection line 123 connecting
the driving circuit chip 40 and the display area is formed with
the gate conductor through one etching process such that the
width is narrowly formed compared with a data conductor
formed through two etching processes, and thereby the area
of the peripheral area near the display area may be reduced.

Also, in the case of the thin film transistor array panel
according to the present exemplary embodiment, the second
driver contact hole 1815 exposing the first driving input pad
504 as the end of the driver connection line 123 is covered and
protected by the third passivation layer 180z as the interlayer
insulating layer disposed between the pixel electrode 191 and
the common electrode 131; the dummy electrode layer 92
made with the same layer material as the pixel electrode 191;
and the connecting member 91 made with the same layer
material as the common electrode 131, thereby preventing the
corrosion ofthe driver connection line 123. That is, in the case
of the peripheral area of the thin film transistor array panel
according to an exemplary embodiment of the present inven-
tion, the driver connection line 123 exposed through the con-
tact hole is covered and protected by the connecting member
91 made with the same layer material as one of two field
generating electrodes 191 and 131; the third passivation layer
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180z as the interlayer insulating layer between the two field
generating electrodes 191 and 131; and the dummy electrode
layer 92 made with the same layer material as one of the two
field generating electrodes 191 and 131.

Next, a thin film transistor array panel according to another
exemplary embodiment of the present invention will be
described with reference to FIG. 10 to FIG. 13. FIG. 10 is a
layout view of a thin film transistor array panel according to
another exemplary embodiment of the present invention,
FIG. 11 is alayout view of one pixel in a display area of a thin
film transistor array panel according to another exemplary
embodiment of the present invention, FIG. 12 is a cross-
sectional view of the thin film transistor array panel of FIG. 11
taken along the line XII-XII, and FIG. 13 is a cross-sectional
view of the thin film transistor array panel of FIG. 10 taken
along the line XIII-XIIT'.

First, referring to FIG. 10, a thin film transistor array panel
according to another exemplary embodiment of the present
invention includes a display area 10 to display images, a
peripheral area 20 arranged at the periphery of the display
area 10, and a driving region 30 disposed near the peripheral
area 20, similarly to the thin film transistor array panel of the
exemplary embodiment shown in FIG. 1. A driving circuit
chip 40 is disposed in the driving region 30, and a driver
connection unit 50 which connects a signal line is disposed in
the display area 10, and the driving circuit chip 40 of the
driving region 30 is disposed in the peripheral area 20.

However, in the thin film transistor array panel according to
the present exemplary embodiment, the structure of the
peripheral area 20 and the driving region 30 differs from the
thin film transistor array panel of the exemplary embodiment
shown in FIG. 1. Referring to the enlarged view of a portion
of'the peripheral area 20 and the driving region 30 in FIG. 10,
a plurality of driver connection lines 123, a second driving
output pad 514, an output line 515 extending from the second
driving output pad 514, and a second driving input pad 51¢ are
disposed in the driver connection unit 50. The driver connec-
tion lines 123 are formed with the same layer material as the
second driving input pad 51¢, and are connected to each other.

A first connecting member 91a is formed on a plurality of
third driver contact holes 182a exposing portions of the sec-
ond driving output pad 51a. A second connecting member
9154 is disposed on a plurality of fourth driver contact holes
1824 exposing a portion of the end of the output line 515 and
a plurality of fifth driver contact holes 182¢ exposing a por-
tion of the second driving input pad 51¢. The second driving
output pad 51a is connected to the driving circuit chip 40
through a bump (not shown).

Whenever the driving signal is output from the driving
circuit chip 40 to the first driving output pad 505 through the
bump and the first connecting member 91a, the output driving
signal is transmitted through the output line 515 and is trans-
mitted to the second driving input pad 51¢ connected to the
output line 515 by the second connecting member 915. The
driving signal input to the second driving input pad 51c is
transmitted through the driver connection lines 123, thereby
being transmitted to the signal line of the pixel PX.

Next, the thin film transistor array panel according to the
present exemplary embodiment of the present invention will
be described with reference to FIGS. 10 to 13.

First, referring to FIG. 11 and FIG. 12, a display area of the
thin film transistor array panel according to the present exem-
plary embodiment is similar to the display area of the thin film
transistor array panel according to the exemplary embodi-
ment described with reference to FIG. 6 and FIG. 7.

In detail, a plurality of gate conductors including a plurality
of gate lines 121 and a plurality of common voltage lines 125
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are formed on the insulation substrate 110, and a gate insu-
lating layer 140 is formed on the gate conductors 121 and 125.
A plurality of semiconductors 151 including a plurality of
projections 154 are formed on the gate insulating layer 140,
and ohmic contacts (not shown) may be formed on the semi-
conductors 151 and 154. The ohmic contacts may be omitted.
A data conductor including a plurality of data lines 171 and a
plurality of drain electrodes 175 is formed on the ohmic
contacts. A gate electrode 124, a source electrode 173, and a
drain electrode 175 form a thin film transistor as a switching
element along with the projections 154. The semiconductors
151 and 154 may have almost the same plane shape as the data
line 171 and the drain electrode 175 except for the semicon-
ductor 154 including the channel portion of the thin film
transistor.

A first passivation layer 180x is positioned on the data
conductor 171 and 175 and the exposed portions of the pro-
jections 154. A second passivation layer 180y is positioned on
the first passivation layer 180x. The second passivation layer
180y includes the organic material and may be formed on the
whole surface of the substrate 110 while covering the data
lines 171. The surface of the second passivation layer 180y
may be substantially flat.

The first passivation layer 180x and the second passivation
layer 180y have a first contact hole 181 exposing a portion of
the drain electrode 175, and the first passivation layer 180x,
the second passivation layer 180y, and the gate insulating
layer 140 have a third contact hole 184 exposing a portion of
the common voltage line 125.

A common electrode 131 is formed on the second passiva-
tion layer 180y. The common electrode 131 is electrically
connected to the common voltage line 125 through the third
contact hole 184, thereby receiving the predetermined volt-
age such as the common voltage Vcom from the common
voltage line 125. In the present exemplary embodiment, the
common electrode 131 may be formed with a plate shape on
the entire surface of the substrate 110.

The third passivation layer 180z is formed on the common
electrode 131 and the pixel electrode 191 is formed thereon.
The first passivation layer 180x, the second passivation layer
180y, and the third passivation layer 180z have a plurality of
fourth contact holes 183 exposing a portion of the drain
electrode 175, and the pixel electrode 191 is electrically con-
nected to the drain electrode 175 through the first contact hole
181 and the fourth contact hole 183, thereby receiving the
data voltage. The pixel electrode 191 includes a plurality of
branch electrodes 193 that substantially extend parallel to
each other and are spaced apart from each other, and upper
and lower horizontal portions 192 that connect a lower end
part and an upper end part of the branch electrodes 193. The
branch electrodes 193 of the pixel electrode 191 may be
curved along the data lines 171.

The data voltage applied to the pixel electrode 191 gener-
ates the electric field to the liquid crystal layer 3 along with
the common electrode 131 applied with the common voltage.

Next, a portion of the peripheral area and the driving region
of the thin film transistor array panel according to an exem-
plary embodiment of the present invention will be described
with reference to FIG. 13 along with FIG. 10.

Referring to FIG. 10 and FIG. 13, a plurality of driver
connection lines 123 are formed on the insulation substrate
110. The driver connection lines 123 are made of the gate
conductor material. A portion of the driver connection lines
123 forms the second driving input pad 51c.

The gate insulating layer 140 is formed on the driver con-
nection lines 123 and the second driving input pad 51¢ made
of'the gate conductor. The second driving output pad 51a and



US 9,153,599 B2

13

the output line 515 are formed on the gate insulating layer
140. The second driving output pad 51a and the output line
516 include the first layer 150 formed with the same layer
material as the semiconductor 151 of the display area, the
second layer 160 formed with the same layer material as the
ohmic contact of the display area, and the third layer 170
made of the data conductor material of the display area. Here,
the second layer 160 may be omitted.

The first passivation layer 180x is disposed on the second
output pad 51a, the output line 515, and the gate insulating
layer 140. The third passivation layer 180z is disposed on the
first passivation layer 180x. In the case of the thin film tran-
sistor array panel according to the present exemplary embodi-
ment, in the peripheral area and the driving region of the
display panel, the second passivation layer 180y made of the
organic layer is omitted, differently from the display area.

The first passivation layer 180x and the third passivation
layer 180z have a plurality of third driver contact holes 182a
exposing the second driving output pad 51a and a fourth
driver contact hole 1825 exposing the portion of the output
line 515. The first passivation layer 180x, the third passivation
layer 180z, and the gate insulating layer 140 have a plurality
of fifth driver contact holes 182¢ exposing the second driving
input pad 51c.

The first connecting member 91a is disposed on a plurality
of'the third driver contact holes 182a exposing the portion of
the second driving output pad 51a.

A bump 61 is disposed on the first connecting member 91a
covering the second driving output pad 51a exposed through
the third driver contact hole 1824. Through the bump 61, the
driving circuit chip 40 and the second driving output pad 51a
are electrically connected to each other.

The second connecting member 915 is disposed on a plu-
rality of the fourth driver contact holes 1826 exposing a
portion of the end of the output line 515 and a plurality of the
fifth driver contact holes 182¢ exposing the portion of the
second driving input pad 51c.

The first connecting member 91a and the second connect-
ing member 915 are formed with the same layer material as
the pixel electrode 191.

In the present exemplary embodiment, the first connecting
member 91a connecting the second driving output pad 51a
and the bump 61, the output line 515 connected to the second
driving output pad 51a, and the second connecting member
915 connected to the second driving input pad 51¢ are formed
with the same layer material as the pixel electrode 191. How-
ever, the first connecting member 91a and the second con-
necting member 915 may be formed with the same layer
material as the common electrode 131, and not the pixel
electrode 191. In detail, the first connecting member 91a and
the second connecting member 915 are formed with the same
layer material as the field generating electrode that is dis-
posed atthe upper side among two field generating electrodes
of the thin film transistor array panel. In the case of the thin
film transistor array panel of another exemplary embodiment
of the present invention, the pixel electrode 191 may be dis-
posed under the third passivation layer 180z and the common
electrode 131 may be disposed on the third passivation layer
180z, and in this case, the first connecting member 91a and
the second connecting member 915 may be formed with the
same layer material as the common electrode 131.

In the thin film transistor array panel according to the
present exemplary embodiment, the second driving output
pad 51a from which the driving signal is output from the
driving circuit chip 40 includes a layer formed with the same
layer material as the data conductor of the display area.
Accordingly, compared with the case where the second driv-
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ing output pad 51a is formed of the gate conductor material,
a depth of the third driver contact hole 182a exposing the
second driving output pad 51a is not relatively deep. Also, the
layer made of the gate conductor material is disposed under
the second driving output pad 51« including the layer made of
the data conductor material such that the depth of the third
driver contact hole 182a may be further decreased. Accord-
ingly, the interval between the driving circuit chip 40 and the
second driving output pad 51a is not wide, thereby facilitating
easy connection using the bump 61. Also, in the thin film
transistor array panel according to the present exemplary
embodiment, the driver connection lines 123 connecting the
driving circuit chip 40 and the display area are formed of the
gate conductor material using only one etching process,
thereby reducing the width compared with the data conductor
formed through two etching processes such that the area of
the peripheral area near the display area may be reduced.

Further, in the thin film transistor array panel according to
the present exemplary embodiment, the output line 515 (e.g.,
p of FIG. 10) covered by the passivation layers 180x and 180z
is disposed between two neighboring second driving output
pads 51a (e.g., x and y of FIG. 10) disposed on the same line
in the horizontal direction, not the second driving output pad
51a. That is, two neighboring second driving output pads 51a
(e.g., x and z of FIG. 10) are separated in the vertical direc-
tion. Therefore, the interval of the neighboring second driving
output pads 51a (e.g., x and y of FIG. 10) disposed on the
same line in the horizontal direction may be increased.
Accordingly, even if a misalignment is generated between the
driving pad 40 and the second driving output pad 51a (e.g., x
of FIG. 10), the misaligned driving pad 40 overlaps the output
line 515 (e.g., p of FIG. 10), not the second driving output pad
51a (e.g., z of FIG. 10), and thereby the crosstalk of the
driving signal due to the misalignment between the driving
pad 40 and the second driving output pad 51a may be avoided.

In the case of the thin film transistor array panel according
to the above-described exemplary embodiments, one of two
field generating electrodes which overlap each other has a
plate shape and the other includes the branches. However, the
present invention may be applied to a thin film transistor array
panel of all shapes in which one display panel has two field
generating electrodes.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A thin film transistor array panel comprising:

a substrate comprising a display area and a peripheral area
outside the display area;

a gate line disposed in the display area of the substrate;

a driver connection line disposed in the peripheral area of
the substrate;

a gate insulating layer disposed on the gate line and the
driver connection line;

a data line disposed on the gate insulating layer in the
display area of the substrate;

a plurality of driving pads disposed on the gate insulating
layer in the peripheral area of the substrate;

a first insulating layer disposed on the data line and the
driving pad;

a second insulating layer disposed on the first insulating
layer in the display area of the substrate;
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a first field generating electrode disposed on the second
insulating layer in the display area of the substrate;

athird insulating layer disposed on the substrate on the first
field generating electrode;

a second field generating electrode disposed on the third
insulating layer in the display area of the substrate; and

a first connecting member disposed on the third insulating
layer and covering the plurality of driving pads,

wherein the gate line and the driver connection lines are
formed with the same layer material,

the data line and the driving pad are formed with the same
layer material, and

the second field generating electrode and the first connect-
ing member are formed with the same layer material.

2. The thin film transistor array panel of claim 1, further

comprising:

an output line respectively extending from the plurality of
driving pads,

wherein:

the first insulating layer and the third insulating layer com-
prise a first contact hole exposing the driving pad and a
second contact hole exposing the output line;

the gate insulating layer, the first insulating layer, and the
second insulating layer comprise a third contact hole
exposing the driver connection lines;

a second connecting member is disposed in the second
contact hole and the third contact hole; and
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the second connecting member is formed with the same

layer material as the second field generating electrode.

3. The thin film transistor array panel of claim 2, wherein,
among a plurality of driving pads, two neighboring driving
pads are separated from each other in a vertical direction.

4. The thin film transistor array panel of claim 3, wherein,
among a plurality of driving pads, the output line is disposed
between two adjacent driving pads disposed on the same line
in the horizontal direction.

5. The thin film transistor array panel of claim 2, wherein a
bump is disposed on the first contact hole.

6. The thin film transistor array panel of claim 1, wherein
the driving pad overlaps a portion of the driver connection
lines.

7. The thin film transistor array panel of claim 1, wherein
the second insulating layer includes an organic insulator and
has a flat surface.

8. The thin film transistor array panel of claim 7, wherein
the second insulating layer is not disposed in the peripheral
area.

9. The thin film transistor array panel of claim 1, wherein
one of the first field generating electrode and the second field
generating electrode has a plate shape, and the other has a
branch electrode.



